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im&m i ] mmzmm-thTM ®t&Rr/nm*m 

< ki>#)l 0-<cm'V-> s-'OfrK^^U-V^iSSS: 

[ff^JS3 ] lcra^J: 9*»4r&RL*:fHM£f£& 
fcr*>^TIfl5x 1 0" 3 cm'V-' s-i«0^df +'J-^ 

lfHtt^ru-tex. 

fc7 -v S£^tHfc^£#tfi££>S4fe®OTn-te.x. 

[m»R6 ] 7 <r«**o it&mity vm&9 

;W-a — fe^f*7iy. a, to — is'^^islV—a — 
ytf^7iy, or, a)-t'X(3-7*h^i'rot 
;W-a-W*7iyai;t7^l/yl, 4, 5, 

ffiCTXrtHrX. 

[m$«i o] «fl«4ssate*jv^T^*< ttfti o 

-♦cm^V-i s->«0?^rS^-vli^Sft®Sr^f-2 cm*JJl 

[ m&ii ii] mm Ltzmmi'j?Kt.< tts^v 
c ta^ra 1 3 ] ^{±4>aK^fi^^5f#j§src*) & 

fS:£JSliESW>:ro-teX. 

[K&I! 1 4 ] SJS!E+^<50*»¥^ft:«i|SK0«iKS{S 
ifcl O&^Ufrl 0 00ppmt|,&||Ml 3I2SJSD 
7n-fex, 

^liestcoT-D-fe^.. 



imem l 8 ] i«*l,;fc«*ttiKr< fc 5<F>*1// 

[■*B1 9 ] lcra'i O^ftV^feKl/tfRttliS 
SfcrfeWC^SK £:*>#7 5x lO-'cmW-i s-'<7)^f 
W.* *r U -^rfHtt***-**!** 1 7 Etta?' <4 X . 

[i*«2 0] 7y*^fX^®ii7y*-fl:^7> 
Sr-^tfff*JB 1 7EK^^ x . 

* v i-mmzsttmmm 2 0 ett«>?' u * . 

/P-a—fe^-f-*?*:^ a, a> a — 
ym7iV, a, o-t'7s(3-7h^v'7Dt 
,(,) -ar-^^-^-7 x ^atX^7^P^l . 4, 5, 

esw^r/w x. 

[SW8H2 3 ] IIKIi£a£&tvc4Kfr< t 1 0 
-« c m* V- 1 s - 1 <ry$m& -v 'J -V^jftJg£ TFCt 2 c m' i 

[St**! 2 4 3 8 0 %tijig? Lfzfgm 

>j *tfmu§L<r> 2 #0 1 & v > l 2 fg^sgffl 

l*!^^^ 'J-V^iftJKSr^-nS^Jl 1 7IB®<7)7 r /NM 

[llBB^)Pifffl^ittB>1] 
[000 1] 

[#»h)!<0W*] 
[0002] 

4. TFTttV-XfllO. HHytfil2. y- 

h-mm. -y-hmmfti mmi8R.x/*mmtW2 

OSr^-tf. TFT^lt-Ktt^tS^. V-Xl 
Od'^^^^WiA^iut^fti, 

~&ft-mmfo$m<7)%) 1 0 o^->-^ ha-Ai*ico^v> 

f-v*/U««rtT. V — X- h'W ^-v^mSSESre 
iS. (ittilf, XA-I--T7A(M. A. Al 
am) "ifffiSh9>'> J X^'coX<?:7C>'5 j.U— i^g 
>" ■ h^yWys^ ■ ■ 

II/?hD>''f^^X(IEEE Transac 
tions on Electron Device 
s) „ 1^4 4%. SS8-^ (1 997) ^#?l£0Ci:) 13 
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Asb'ffiW* -v V J rl£&< „ mMffJizliV— A- K W > 

$n^rv>^. y-^.i o&ynw >i 2mnzi&tLzm 
SSfc. c:<o.ri:(i, miSMBb L.T*at>ti 

&«E<fc9. y-h-V-x^E*<J:OiE (p— 

(tzbUX, ■ xA -i/-(S. M. Sze) s f 

mfbfu x-mmRvm&. is* y— • r> 

H • Ir^X (19 8 5) ) ^ynm±f-r 

*jutfmm&co8fiz^ v — x i o atif Ki^'f yi 2 <7>m 
t<ZTfci\& , mgit'£.mzixh . p — ■f--v^>/w#9t^& — ft 

- V— *TOEj6* «fc 0 jE^RfcgS . n -f-v *>HWfs«9*8 

t*70m>f7fy/ti y-H8mf*i 6£-8M3Jo 
T^MSr$6mW^3£*r.Sy-h*ei 4A>^t7)«|?- 

[0003] *co£o%:TFTzmmtz^z,±~cmi>& 

Xo-tr .xtc J: & J: 3 £ . v- >J 3 ^StTiCJt^. il< *>o 

^-fuis^-esfassrxo-t.* 
Srfflv%^OT{±StL^„ (jfefciOT. is- t}4 (C. 

V*t> • 5r$.#)U • W4T"r4 (J. Am. Che 
m. S o c . ) mi 2 0s§. 8563 (1998) 
R3<Oi t ) 

[ 0 0 0 4 ] «r> X , . »T«g^S t ^Srtf^ 

2r#i.<Ii:Sr^LT^^. ±t'6lfflL^-f (Ca 
i ) fetiL i^^'-o^?Slg^^&JtJ6tc. ^rfi&tt-^t'- 

ffl«tcOf^St(i. aLrvvj-n. ffeoy/L-— Xti^Ux 

1 iJf , tT— • ^>7y (P. Damman) "X 

* o iS— L O^I4" jj-T-f - -r ^A- • Vf 'J T)VX 
(Optical Materials),^, 4 

2 3 (1998) StXf — • =7>? (P. Lang ) 

"Ufa&PTFE±izmmztt-t*+*7*>-m 

7^*-/n tSXb'J (J. Phys. Che 



m. ) , mi 0 13g. 8704 (1997) Sr#BB«0i 
b) 

[0005] ±X'3\m VtzA^i ( C a i ) t><0$MX~*k 

ztix^&mz, mmtmittmTFTcDftMiz. & 

■£tsfrhX'$>&. ^■OJ:5>5r?Sffi«c*Bii^ , Jv^f4t*t 

t*7h-A'^(Z. B aO) £>, "EP^JKtWftcJ: Of^SS 

'J7^ (Chem. Mater. ) „ ^S9^. 1299 
(19 9 7) StfJC-r ^- • -9-— >J >-^n^X ( H . Si 
rringhaus)(,, "^tf? U^SrS^i: VtzM 
fgftWI-^rJ^ X" t'fi^ (Science).^ 
280t. ( 1 998) fc3*^.6*LTV^k 0 K>X'#> 

t\ is^sfiasi/^ y/^yYciz&g;*!: t. x-mt~t& CO 
tmmx'. *mmz/<-y+m<n&iLin<t. itmtfin&» 

<. ^^mrsmf^>/^7Vc.immrj:\^}£wm.^z 

[0006]fctilf, V><03&>0^-7°<±. f-3f7 

mmttm±^nmz&WLHzWT^. muiMmtzj: 
mw&mzxo&tfiztiKmmizit^ hf^t-?^- 

• (A. St ab e 1 ) B.Xfi'x.J • f — • 5 

-^(J. P. Rabe) "/7 7 r -f h b coftffiizte 

-/y-tf-y^-^^XtSynthetic M 
etals),S67t,47 (1994) ;X-f^- 
^-■*77(H. E. Katzjf,, "?&Wmf*9 

^ofiKssR v h v > isx?mwLt^cr>mmmw ts^ 

h >J • • -7f!J T/PX (Chemistry of 
Materialslgl 0^. m2^. 6 33 (1 
998 ) Rt^x-f ^ ■ T^5^-(H. Akimich 

^S6mh9>->-'X^" 7T7-f K ■ 7 4>J»/i?X- 
-X(Appl. Phys. Lett. ) , 
il4f, 1500 ( 1991) Sr#03<T)£ t ) 
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[0007] S«±^jTU r/^SM^xir^a— b 

U.X (C. D. Dimitrakouplos)£>, 
"b7VX-f7^-2, 5-b'X[2-{5- 
(2, 2' -tf'focryU) } JZ-r-^U-] :Hr 

IT , v-^-fe^-y ? • A 9)VX (Synthetic 
Met a 1 s ) i8 9t, 1 93 ( 1997) RlfiJzy 
•*--7(F. Gamier)^ "i^=*v7t-7 

S*" yS*/P-7f'JT;KChem. Mate 
r . ) . fg 1 Oig, 3334 (1998) fcj^&fvC 

X b V ■> o fc^T F T<7)f5fa<73EPSiH^ro-lrX i: 

-ti-r, u^xmrn^M^mitx k> . m^mm^y^^ 

[00 09] 

mmvygm tz t * u dv^a^stflt^^i: 

mt±. '>&<tt> 1 cm', ^-3r< 2 cm* Tab -St 
<&kiftl O-'cm^V-i s -i % ^<tt,5x 1 O- 3 

mg£*rr. wmmtz. t i> s . ^< 1 t 1 

0 0-C'$>-5. b3fm%*>/*7tt£^-?, 
[0010] (ddT-fflv^iatc, *>/*7itl,5& 

mmxmifc-rz =?> u xiz^x. m^coms&wmz 

|5]tHU-f >«ISrfflVK *«J 1 0- 8 F/cm2cO^*i: 
*Jw3r< tfc 1 0'»«-cmc75iKa^$rt,o^m«:Ji^, 
£^4>T' 10 0 h&fficr,* >y— h mK<F>'>ts: < b 
tlocoffifc, jf7Hfny- h«JEE-ca!J^L7ty-^- 

— aw^ssi-c^ < i o-« c m 2 v- 1 s - 1 vmm 

U -e<?3J; o 3rfl£#<7):£TA* 1 0 0 0 J: *)'hZW=PS. 

*fe-3. ) 

[0011] «ft^*4£ftM^^a*»b^ £ 



«*>*ffifc*«WCMIttf tfeS, lg2C. M$ 

tifzmmwff®x'Z%^&t'im$:Wt)&mHi. 
■vmitLfzmwamR-m&ftMX'nm>kj$.zi&m 

[00 12] 

[*»W9i8«rlB« ] ob.tzb V 

fiJT'ftl.. 7n-bxli40(7)»)Mt^3 . Sit, 

&&nm&mmmftcr>mif&.ti±&.mz, mmtms. 

t>cr>mvmmi. wmztuzmm&w?®x'Z*^mmm 
zmb&mizmh. msizms^im^^m-mm 

a B a ^-C{i=5r < . *nmz&M Lfz*y*vi;-Z 
[0013] ^SrtcO^^fcii^C 

fz. &m.com4u8.tf&t>%\ t ^ < koi,z, ^mt&mcomm 
mm±mw& t^rmx-hz. femaimmiisK sash., 
wmumwizmzft.. z *&>x*m&<?mfi <.tztz.& 
i o o-c-c< i o P P m^mmm) umf^tL&o — 

\i . &MPll*'J?% < t i> 5 o • -e-fc-g. . ( JJTFCS*^ 
SidC fcfc i.{±'7 ■yS-^^:L^®$•fflV^S i b izX 

) ±%^immzj:<9. ±^m.£omm^thtitz 
immmiizsfrti, mimm^^x'^+^mm^m 
m^miz^h. 

[0014] -miz, m&teWMfttf*.* v^, ^--r 

L*'L, ^ti-^TIi, *%BJ(c^v^ Wffl^rjfMSr 

[0015] Ji^cOJ: 31C. ^^BtrlC^eaSJSriSftS 

aScol*^^ b it, rg^*^fif <o jUE&^ttKtc v ^ 
T, fft^fcttlMW-*^^. S>.|.^iitt a B a -ft:^'i.H- 
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< s ar^. 5E(c, mmmmizML. meiwmikmtzmm 

tetfrftS-rkJiMiLlv 3M?=5r£>. *HftL,fciiAtt** 

zcommizwmLtzmmz&mL. *tuz£->xwm<?> 

[0016] mLfcieffilB(C&»?&J&itl*. *&fejRk 

te, »W»«aM=»*$#ufettt=*iv^ , C. IftelSBmJ: 

aKRW3:«EdiiJ**jF3:$rv*. SJ^«>c0iSaite*5tf £3 
tfMC. ©#^^*<WfflT*)S. ftflsWteli, 

[0017] ftte&^f&tt-tefeb-g; & £ fctei 0 , — 

[00 1 8] ^##tt£*U C^<0«DS(c«air 

ftg?*-£:MW&*i.*. fck *.fcf4*5r< Hlcra^.i!'' 
^<fci2cm2tJ>| 1 k *f!l*rJt!R«* « ^ayK Lfc 

cm'V-'s-i, *J«Qt< t{.5xlO- 3 cm 2 V"'s-'t 

* s k mn a«ra* l i «m=* -v y *9ihK&i%-*- . mm 

s t , mmx'h s . - osses LfcWttHt^ < 1 1 5 . 
4*5r< k l> 1 o 0 ra* t^m%*y/*7iti>7ik-tk 

[0019] y vmitZtlJZ:GVSgffitfZ.tlt><?>mmt: 



^tf7",mtztdxir%mx'$>h. imcoxoiz. m 
tmrnntbti^zzm&mt&zt. mz^yym-it 

mmz£*)WJ>-i*ik. ZtilzJ:-?X±*%m!&ft (*:k 

z_\z>j?*c< 5 0* ) i?mt>i\h%h. y -ymmzx 

stitemmzn&titbiz. y •ymttAt&mx-ity -ymit 
mmcomm zmm? & z t *«jig-e£> s „ *<r> ± 5 ic-r 
Ztfffilzii. yju*oTJU*rtsm<v£o%:y ym<mz 

miiztei!r2it2>ytzk&i>^8mizmwizmv. 
o%mm*mfiLkizmmzit. %<?>£o%mz$ts*m 
*mm±.izxt:>miB'r&zttf-ki£tiz>« a*, zti 
^crmm^mtmizfzbx.i,imy%ximmzj:r>. mm 
xnm^xw^sfm^m^m^-r & z t s^as ztw 
-*smx'$>& . msLtizy •ymtt.zti*:wm$:tm2-£& 
ftote.. tzkuzyi\s*x3T)\s*)\<m:3><^tsmm$t 
^mmcoi. d %y ymitw®mw*mn~r& zti, 
-*imx-$>& . 

[00203 mm.mm±^y -ymmma. wmizzti., 
mmmwcothti*m&$zz. hcoiz+mz-t^zx-hz. 
mmwzit. y-/m^yyizj:^y-ymimmcom 

SUi. ^mxfo&Zk.i) i *>fr->X3a Y ) s mzy y mitts 

mx-fy h . v =r~?im— mz . < a > +#5: 

*T'*?;l. 2£^Lift3*0*y r^b£jta£-fcKl, 
U ^v-fbk J: <f ti^^flE^*^ 1 5 ) ( b ) ti k £ 

^^5>-tc:i±. -eixtcm^^ix^S lBi^Sr#^S~> 
U 3 ^m^S.^?§?K<?5«M« S-ii'-^r <ktlO° 

) ^J:^77^7yoioli. C 8 F 
n C,H,Si (OEt ) 3 TftS. W^ISSS^Sf^ 
Ate. ^tiftMWSr*^ ^<kfcl Oioo- cm 

wmz^z. mmmiizit. zMtHtz/o^y^ 

teKBS^fL^-v^ 

[0021] ^mg&mimmzmf&X'Z &&m<r>i&tt 
m^m?m , miik&®i ( 1 0 0 ozmoft^-m.) *k z 
z.xs&vzmt'&mteitim 1 ). ^^mx-m^^zm 
vx^z. v> < ^^omm^t^m^m^zim htt 

{±. ^teffifflteiSLTUS. *56BHT'^J1^p^^ 
^te7-y^b?ix^^^®fckfctefflv% 
ScOC^ffl'&t^teti:, a. 

( D H a 6 T ) , a, <w - i^/U— a - 

Jf-ym7iV(DHa5T)at;a, a>-t*X(3 
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[0022] nB^m*mfczm\>^zt t^imx-h 

" n - f-r */i>*mmm & £-tf-r> u x- 1 m-r s aj 
m ( z zLT'crmmm^n* ••/ «y- y — ot-^ < k a 

tz-Li-Lovin,ger31-2-3) tCfcE^ 

mzmwL~thztt>^mx-$>&. *nbtihte&b£ti. 

y^l^l, 4, 5, 8fh5^yi^Sh\t 
y?\s>-2. 3, 6. Tfh^WVly'fSH, 7 
Vh5-fc^2, 3, 6, 77 L h^*^iOS?^ 5 HS. 

umm&x'h^h^mx'h^. *nt>i±*^<px'co§m 
[0023] mw%mm&. £>*u m^msmx^mR 
iki&MzM^xmifiztr.z. &«7)^m*mmtmi* 

JtRW^ttT. iftl03:V>Un0OOpp m<r)mm 

^commmms^ij-o. -mzm^mmm.^ mmz 
•t&fzMz^ cpmmzm£cr>^wmi&tfm^<hti& . 

?ppwt'y, l. 2, 4-hU^DD'\y-b'yM 
#i=5:V->. ^y?y >ouiT>b7*y££#^:-3-.5fl:^• 
[0024] *%Bj<o^y^ ^Ji. JfcMftter^.. 

■S. (fci:;ttf\ 1- ■ -f- t}-/V (H. E. Ka 
t z ) , "Slf-^y^^^t LX«tl«-?l 

r yw/k-^fjr/p-irsxhy (j. Mat 

e r. Chem. ) , m7%. ^3^. 36 9 ( 1 99 
7) -.m/OL-i^-- A—-i]vV (H. E . Katz) 

4. . "3f y n'-stw 'Jf*7i >-m-»^ h?y^ 
9" . 9^, • ;*y r/iStt^-Ky?-* 

7xVX (Handbook of Ol igo-an 
d Polythiophenes), f-(--7-(f 
3— (D. Fichou>I, ^'J- (Wiley) 
-VCH ( 1 999) Sr#^dt ) *<r>i.ottrT*H 
xt:&fgl-$-&yn-tA<,z^ ^<fct IrxnWSL. V, 

mtmxissmmimimffi-r&z tAx/mg±^ 1 



1 ■o<7)li* Hrvflsjgr o-fexli, y — Mpt> V — /W-'VCO 

n-tx&imtftsi&zti. mmtfTiftzti&z.oi.z, 

[002 5] 5E*=, P-?-^*;u&i>'n-?-v*/i4rtS 

ic j: o . ffl^miE&^^sg-r h z k w*imx-$> & . (tit 

3^4 ■ Vy'<?7°T (A. Dodabalapu 
r) "^mYv>i?X?1t^ZW®m S '' T77 
^'•7-fy7^-y^-X(A P pl. Phys. 
Lett, ) S6 9^ S2 7#> 4 22 7 ( 199 
6 ) zmmcoz t ) ^tc. 4 y^-^^J: p 5r®#^ 

[0026] ^tmz-y^X , £lT0>ffllz3: K> , KtcBfl 

m^ti^mmt^mu. mm^trmzm^ximt- 
v £ , ffi&mmf&m-t h y •> A^csarcft^ l . p , 

l£\i->L<?)X'$>~?tz. 

[00 27] Bfij:;gfty'j3y (30 0 07f>-^X 

ba-u*cr>fm<tmz zo-tiz^zmmm y y K-r 

^mtSI^Wi'fy^A • XXSS«#7^. 12 
00rpmt8%W/V r~^o^-feh>-j§fS*^ 

xey^-h, i 3 0°CT-*!7iB#^-7, *«;3 0^ia 
UV*S£<3rjfcL) ; J SRrffJ^ 5 h' (^'x>f 1X7- 
^7^13046^^ 3 H<?)*«jl5rV^L2A£ 
m. 1400r P mT8%W/V r -7fD7-fe h > 
jSJSj&^Xfc-va- h, 12 0"CT-*t? 1 ^^-^ ) ; 
ft^V^iiS i 0 2 /S i^K±eD^fy t'— /l-7i/- 
(*«J2 0. 0 OOcO^TH^MSr^&mSrV-^ju 
m(07;l/H 'J •vf.lf'J t'z*7i/'-;l', 1 2 0 0 r p 
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m-C8%cOW/V -T-fe h ^iSSSa^X h ) 

[0 0 28 3 7v3IHfc*1H: 7 •y*fl:S*lJfc5'9 V, SB 
^Wt=^-VHbX(±5r 'J rf-7-(bSixTV->S . is? >-t± 8 0 
•CT'l 0#f^, ^^V^<7>\% C 8 F n C 2 H 4 S i 

(OEt ) sfmwz&mzi^-rz tizzvmmzit. 
h;ny-eft# ^cficoi . 2NHCi<05% 

>§?£(0. 253:^L0. 5 3£fiO*£-£tf) fcfctfc: 

IzfyTkftM $*U>„ 1 Ofl^tOWl^cvSrjJSan, 
-^£$Rl^r.S>*:a6, Sin?*) : &Sv*t7/Mn 
T 9 V n,W9& (if 3Stt7 •y£'fLJ§*M'«0 3 M7/M-OT 
? L>/HaS8HB7 2 2,2 %i£i&<0ftK;i £ 1 2 0 0 r 

10029: ^mimm±mm^tifz^ yb-c. ht, 
frtfrumzivtimmcoo . i&^lo. 3mi^.i 



&*-7>-*ximt,z*miz%-ofzmw(±iz. ixTx-m 

0. 2S*lBE<0X£K:13r^L2B# 

[0030] mmi i 

6 0 C C± 1 0°CtteV%T, ?ou^:xH£>'A>£*{!fiB£&. 

[003 1] 
[^1 ] 



Cpp«) 








^tf« i 


30 


7t3P I 




0.005-0.1 


<0.2 


50 


r^n p i 




— 0.001 


< 0.2 


25 


7€nP I 


3N 722 


0.05 


2-3 


50 


P I 




0.003-0.005 


>1 


50 


r p i 


? v m f t is ? > 
< * vzr^-iK) 


0.060. OA 


> I 


50 


7^3 P I 


A h ^ S' -7 > 




<0. 2 


60 


Si0 2 /Si 




0. I 


<0.2 


75 


7*3 P I 


^ ^ & f k ^ ^ > 
( * if t it ) 


0.03 


2 



[0032] mmm2 

6 0^rV%L7 0'C{c:i3V'>T, 4 0 0 r p mO®gT\ V> 



[0033] 
[312] 
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mm 
















<L0.17 


> »• 


h tiv 


SiOa/Si 


7 & i t V 5 > 
( * «; a'vfb) 


0. 05-0. OB 


> i b 


7B0V > 
if' > 






<0.02 


> i- 


¥' "j 
t ✓ 


SiO ? /Si 


* * • J Tf v <fc 1 


0.03-0.04 


>i» 


mjy 


JSR PI/ 




<0.03 


| 0.5* 
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